252                      GAS AND FUEL   ANALYSIS

\vith CO2 before using. The Marchand tube is followed by a Liebig
bulb containing a 30 per cent. KOH solution, in which any possible
impurities, as ferrous iron or nitrites, have been oxidized by a little
KMn04. A guard tube containing granular CaCl2 and soda lime, is
attached to the Liebig bulb to absorb any CO2 escaping the KOH
solution and any water evaporating from that solution.

The train is connected to an aspirator which draws the products of
combustion through the entire train. A guard tube of CaCla prevents
moisture from running back into the absorption train. The suction is
maintained constant by a Mariotte flask. The advantage of aspirating
the gases through the train rather than forcing them through by pres-
sure is that the pressure on the rubber connections is from the outside,
so that gas-tight connections are more easily maintained than if the
pressure is on the inside of the tube. The connections are made as
tight as possible. The usual test for tightness is to start aspiartion
at the rate of about three bubbles of air per second through the potash
bulb, and then to close the inlet for air and oxygen at the opposite end
of the train; if there is no more than one bubble per minute in the
potash bulb, the apparatus is considered tight.

Before starting a determination when the train has been idle some
hours, or after any changes in chemicals or connections, a blank is run
by aspirating about 1 liter of air through the train which is heated in
the same manner as if a determination on coal were being made. If the
Liebig bulb and the tube containing calcium chloride show a change in
weight of less than 0.5 mg. each, the apparatus is in proper condition
for use.

A porcelain or platinum boat is provided with a glass weighing tube
of suitable size, which is fitted with an accurately ground glass stopper.
The tube and empty boat are weighed. Approximately 0.2 g. of the
air-dry coal (60-mesh and finer, or better 100-mesh if much free im-
purity is present) are quickly placed in the boat. The boat is at once
placed in the weighing tube, which is quickly stoppered to prevent
moisture change in the coal while weighing, and transferring to the
furnace. The absorption tubes are connected and the boat and sample
are transferred from the weighing tube to the combustion tube, which
should be cool for the first 30 cm. The CuO should be red hot and the
PbCrO* at a dull-red heat. The transfer of the boat from weighing
tube to combustion tube should be made as rapidly as possible. As
soon as the boat is in place near the asbestos plug at the beginning of
the copper oxide the stopper connecting with the purifying train is
inserted and the aspiration started with pure oxygen gas at the rate of
three bubbles per second. One burner is turned on about 10 cm. back